Calcium-induced alterations in the levels and subcellular distribution of proteolytic enzymes in human red blood cells.
Human red cells were treated with 100 microM Ca2+ and ionophore A 23187. This treatment induces remarkable changes in the activities of the two major proteolytic systems of red cells, i.e. Ca2+-dependent neutral proteinase and acid endopeptidases. Ca2+-dependent neutral proteinase undergoes intracellularly preliminary activation of the inactive proenzyme species, followed by eventual inactivation through self-proteolysis. Transient activation is shown by selective degradation of cytoskeletal proteins known to be targets of this enzyme system. Concomitantly, acid endopeptidase activity is substantially released from the membrane into the cytosol. Preliminary inactivation of the Ca2+-dependent neutral proteinase by exposure of Glucose 6-phosphate dehydrogenase-deficient red cells to auto-oxidizing divicine prevents alterations induced by Ca2+ loading on cytoskeletal membrane proteins, while leaving solubilization of acid endopeptidase activity unaffected. The two events, although dependent on Ca2+ loading, are therefore unrelated to each other.